A woman in her late 50s was admitted to the hospital with a 4-week history of persistent mild cough, intermittent fever and chills, and generalized fatigue. Her past medical history includes hypertension, dyslipidemia, and rheumatic fever as a child with resultant mitral sclerosis and aortic stenosis. Past surgical history includes appendectomy, tonsillectomy, left mastectomy, and a Toronto stentless aortic valve replacement in 2002. Two weeks prior to admission, she had a hypotensive episode considered related to recurrent fever and dehydration.
Laboratory data revealed a white blood cell count of 5300/mm 3 , platelets 147,000, hemoglobin 10.2 g/dL, and hematocrit 31.2%. The blood urea nitrogen (BUN) was 9 mg/dL, sodium 137 mmol/L, potassium 5.6 mmol/L (normal, 3.4-5.4), and glucose 111 mg/dL. Arterial blood gas revealed 98% O 2 saturation and CO 2 of 24 mm Hg. Urinalysis was normal. Computed tomography (CT) with contrast of the abdomen and pelvis was unremarkable. Infective endocarditis (IE) was suspected; two blood cultures were drawn, antibiotic therapy of primaxin and gentamicin was initiated, and a transthoracic echocardiogram (TTE) was performed.
The initial TTE was performed using a Philips SONOS 5500 (Philips Ultrasound, Bothell, Washington) with a 2-to 5-MHz transducer. The echocardiogram demonstrated the aortic valve prosthesis to be functioning well. Doppler interrogation of the prosthesis demonstrated laminar systolic flow with a peak gradient of 20 mm Hg and a mean of 11 mm Hg. Aortic insufficiency (AI) was not discerned; on the other hand, moderate mitral regurgitation and severe tricuspid regurgitation with a pulmonary artery pressure of 51 mm Hg were noted. Although the prosthesis appeared unremarkable with no evident AI, because of the high suspicion for IE, a transesophageal echocardiogram (TEE) was performed. Using a Philips SONOS 5500 (Philips Ultrasound) with a 3.7-to 5-MHz transesophageal probe, a sessile, echo-dense area on the aortic side of the right coronary cusp was noted. This was a new finding since the patient's baseline post-op TEE. In addition, mild AI was seen. Blood cultures eventually grew Cardiobacterium hominis, a rare organism, and aggressive antibiotic therapy was prolonged with meropenem.
After eight days of antibiotic therapy and resolution of the patient's symptoms, a follow-up TEE (Philips Ultrasound) demonstrated an increase in the size of the lesion from the right to the noncoronary cusp. Mild mobility of the echodense area on the right coronary cusp was now noted along with mild eccentric aortic insufficiency. Although a change in the lesion was appreciated, the patient was well enough to go home; neither the amount of regurgitation was significant nor the likelihood of embolization high. However, one month after discharge, a follow-up TTE (Philips Ultrasound) with a 2-to 5-MHz transducer in our outpatient clinic demonstrated the vegetation freely mobile 1 cm above the aortic valve ( Figure 1 ). On this TTE, mild eccentric aortic insufficiency was visible ( Figure 2 ). Elective aortic valve replacement was recommended to the patient. The pre-op TEE confirmed the vegetation size, measuring 0.8 cm at its largest width, and extension above the aortic valve leaflets with significant mobility (Figures 3  and 4 ). With the change in vegetation morphology and high likelihood of embolization, early surgical intervention was arranged to implant a cadaveric aortic homograft of the ascending aorta and coronary arteries. Early intervention of other cardiac lesions was not addressed. Inspection of the infected prosthetic valve actually showed that there was diffuse vegetation on the commissure between the right and noncoronary cusps.
Discussion
Infective endocarditis is a common pathology of prosthetic valves, accounting for up to 20% of all IE cases.
1-3 More than 3.4% of patients in the first year following surgery are affected and 1% annually thereafter. 4 Furthermore, 68% result in complications, such as annular or root abscess. 5 Prosthetic valve endocarditis (PVE) can be life threatening, so proper diagnosis using clinical and laboratory findings combined with diagnostic imaging is very important.
The most common organisms that are likely to cause PVE are Staphylococcus. 3, 6 However, in our patient, the organism was C hominis, a rare organism of origin that causes less than 10% of IE cases. 6, 7 C hominis is a gram-negative coccobacillus and a member of the HACEK group (Haemophilus species, Actinobacillus actinomy cetemcomitans, C hominis, Eikenella corrodens, and Kingella kingae). [7] [8] [9] First described in 1964, it has been recorded only in 81 patients to date, and 11 of these cases were related to PVE. 10, 11 This organism is problematic for the following reasons: isolation from blood is difficult; prolonged incubation to grow is required; the correct medium, atmosphere, and time of incubation have not been established; and results are usually culture negative. 7, 12 Therefore, susceptibility testing is very difficult.
C hominis is found in normal oropharyngeal flora-located in the respiratory tract of 68% of healthy individuals-and can become pathogenic. 7, 10 It is suggested that the most common cause is dental sepsis. 6, 10 Its characteristic symptom is subtle onset of a low-grade fever frequently within the middle-aged population. 8 Treatment is most often a four-to six-week course of penicillin or ampicillin or in combination with other antibiotics. However, resistance to certain antibiotics, such as vancomyacin and erythromyacin, has been reported. 13 Complications include heart failure, involvement of subaortic and adjacent struc tures, root abscess (52%), cerebral embolization (30%), and mycotic aneurysm formation (10%). Furthermore, patients with a history of IE are at risk for future recurrence. 1, 3, 7 Vegetations commonly develop on endocardial surfaces of previously diseased or nonnative valves. The typical attachment on an aortic valve is the ventricular surface. Vegetations typically appear small, echogenic, and irregularly shaped. However, its size can vary from a millimeter to several centimeters and present as sessile or pedunculated and nonmobile, slightly oscillating, or freely mobile. Vegetations measuring greater than 1 cm or demon strating significant mobility have a higher incidence of embolization, and up to 50% of patients with endocarditis have embolic events. 1, 3, 14, 15 On an echocardiogram, the echogenic appea rance of vegetations can be attributed to its compositionthe infective organism, fibrin, and platelets-differing in acoustic properties from normal cardiac structures. 1, 3 However, visualization of prosthetic valves by the transthoracic approach can be challenging because of acoustic shadowing, reverbera tions, and other artifacts caused by the prosthesis. 14, 16 Most often, healing or old vegetations appear smaller, condensed, and more echogenic, which may be due to fibrosis and calcification progression. In addition, distinguishing active vegetations from healed ones can be problematic in patients with a history of IE or valvular sclerosis. Therefore, these changes in appearance resulting from persistent infection, healing process, or embolization on serial echocardiograms can make visualization more difficult. 1, 3, 14 Moreover, PVE typically involves the area around the sewing ring rather than the leaflets, and occasionally, Lambl's excrescences, nodules of Arantius, mobile fibrous strands, and torn sewing rings are mistaken for vegetation. For these reasons, transesophageal imaging should always be perfor med when PVE is suspected. 1, 3, 15, 17 Echocardiography plays an important role in detecting and characterizing vegetations, assessing complications as the disease progresses, determining hemodynamic changes, and evaluating treatment progression. 1, 3, 18 In our patient, the vegetation was visualized on the aortic side of the leaflets, a very unusual presentation. It first appeared as sessile and within a short time increased in size and became freely mobile. In an uncommon location, with persistent growth and pronounced mobility, it posed a large threat of embolization. Because IE usually infects the sewing ring and vegetation was visualized, a complete replacement with a homograft of the ascending aorta and valve was arranged. Currently, early surgical intervention of aortic valve IE is more common because the risk for heart failure increases more with dysfunction of the aortic valve than with dysfunction of any other valve. The risk of mortality is even higher in patients with preexisting heart failure. 1, 3, 19 
Conclusion
This case report illustrates the sonographic characteristics of bioprosthetic aortic valve endocarditis with vegetation. It also presents a unique case in which the vegetation is located on the aortic side of the leaflets and an uncommon organism, C hominis, is discovered to be the cause. Echocardiography, both transthoracic and transeso phageal, proves to be an exceptionally useful diagnostic tool for its high detection rate of endo carditis. However, transesophageal echocardiography should always be performed when PVE is suspected because of its advantage in visualizing a prosthetic valvular apparatus. Thorough evaluations are very important because complications increase directly with valvular dysfunction and vegetation size. Because PVE can be life threatening, integration of clinical, diagnostic, and laboratory findings is imperative, and echocardiography proves to be the best diagnostic modality for evaluating bioprosthetic aortic valvular endocarditis.
